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not sit idly by while one nation enjoyed abundance. If we give
science its head, the interests of those to come can be safeguarded
without sacrifice of the abundance which we have come to expect
at the hands of science.

Utilization of Fuel to Do
Chemical action locked energy in the molecules of fuels; an-
other chemical action sets it free. Combustion, a rapid oxidation,
has been mentioned several times in our pages; and in Chapter 8
a good deal of space was given to the physical principles which
underlie the actions of heat engines. For our present purposes,
only a few details need be added.
The fuel is heated to the kindling temperature to start the
action. It then unites with oxygen from the air, producing heat
and chemical compounds. The amount of heat and the nature of
the products of the reaction depend on the kind of fuel used and
on the degree of completeness of the burning. Once the heat is
obtained, it can be used to vaporize water and expand the vapor, as
in steam engines. The pressure of the expanding steam may push
the piston of a reciprocating engine, giving the back-and-forth
motion of the driving shaft of the usual locomotive; or it may
drive turbine wheels in a continuous windmill fashion by pressing
against multitudes of vanes. In many ocean liners, high-speed
turbines are used to drive electric dynamos, which in turn energize
the electric motors that actually spin the propellers. In internal
combustion engines, the hot expanding gas is produced by com-
bustion directly within the cylinders, not in a furnace under a
boiler, as in a steam engine. The gasoline engines of automobiles,
and the Diesel engines now being installed in rapidly increasing
numbers in industry and heavy transportation, are both of the